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DETAILED ACTION 

Claim Objections 

1 . Claims 5-9 are objected to because of the following informalities: in general, the 
nomenclature of "one of said supply/discharge passages" and "the other one" is 
awkward. The examiner suggests reciting first and second ones of the passages, and 
reciting the associated elements similarly. In particular, various formulations dependent 
on this nomenclature are grammatically incorrect, i.e. "an another throttle" in claim 6, 
line 7, and "another discrete throttles" in the third to last line of claim 7. Appropriate 
correction is required. 

2. The examiner notes that "said branched oil passages" in claim 9, lines 9-10, 
appears to be associated with the second ("another") branched oil passages, rather 
than as recited. Correction or clarification is required. 

3. Claim 1 1 is objected to because of the recitation of "a tilting movements" in lines 
5-6. 



Claim Rejections - 35 USC §112 

4. The following is a quotation of the second paragraph of 35 U.S.C. 1 12: 

The specification shall conclude with one or more claims particularly pointing out and distinctly 
claiming the subject matter which the applicant regards as his invention. 

5. Claims 1-3 and 5-11 are rejected under 35 U.S.C. 112, second paragraph, as 
being indefinite for failing to particularly point out and distinctly claim the subject matter 
which applicant regards as the invention. 
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6. Regarding claim 1 , the limititations of "said first and second slide bearings" lack 
antecedent basis in the claim. 

7. Regarding claim 7, the limitation in the third to last line of "the other oil passages" 
lacks antecedent basis in the claim. 

8. Regarding claim 8, the limitations of "said one supply/discharge passage" and 
"said the other supply/discharge passage" lack antecedent basis in the claim, since 
claim 8 depends directly from claim 1 . 

9. Regarding claim 9, the limitations of "the other common throttle," lacks 
antecedent basis. 

Claim Rejections - 35 USC § 103 

1 0. The following is a quotation of 35 U.S.C. 1 03(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

1 1 . Claims 1-3 and 5-1 1 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over US Patent 6,048,176 to Deininger (Deininger) in view of US Patent 4,543,876 to 
Heyl et al. (Heyl hereafter) 

12. Regarding claim 1 , Deininger teaches a swash plate type variable displacement 
hydraulic machine (1) comprising a tubular casing (see Fig. 1) having at one end a 
swash plate support portion (left of 5), and at the other end a pair of supply/discharge 
passages (see Fig. 1), a rotational shaft (along 22) rotatably supported in the casing, a 
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cylinder block (see Fig. 1 ) having a plural number of axially extending cylinders and 
pistons, the pistons each being attached by a projecting end to a respective piston shoe 
and engaging a smooth front surface of the swash plate (5). Deininger also teaches a 
tilting actuator (2) which drives the swash plate (5) into a tilted position according to a 
tilting pressure (col. 3, In. 20). Deininger does not teach swash plate legs or hydrostatic 
bearings. Heyl teaches another hydraulic rotary machine, and teaches particularly a 
swash plate having legs engaging hydrostatic bearings (29, 30, 37, 38, as shown in Fig. 
2) and being tilted according to a tilting control pressure (col. 4, In. 46-60). Heyl teaches 
that the hydrostatic bearings will keep contacting surfaces of the leg portions in a 
lubricated state via their communication with the supply/discharge passages. As shown 
in Fig. 4, Heyl teaches that the hydrostatic bearing constitutes first (29) and second (30) 
main hydrostatic bearings on first and second leg portions respectively, and first (38) 
and second (37) auxiliary hydrostatic bearings arranged as claimed. Finally, the surface 
area of the legs to the outside of the hydrostatic bearings forms a set of slide bearings 
which is more radially distant from the shaft than the hydrostatic bearings. Heyl teaches 
that this system of hydrostatic bearings provides noise and oscillation damping to a 
tilting plate hydraulic machine (col. 3, In. 16-30). Therefore, it would have been obvious 
to one of ordinary skill in the art at the time of the invention to provide the installation of 
Deininger with a swash plate and bearings as taught by Heyl in order to provide noise 
and oscillation damping, and to provide an alternate embodiment of a tilting swash 
plate. 
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1 3. Regarding claim 2, the examiner notes the breadth of the term "vicinity." 
Inasmuch as the main hydrostatic bearings act upon the swash plate, they are 
considered to be in the vicinity of the recited resultant forces. 

14. Regarding claim 3, as taught by Heyl and provided to Deininger, the swash plate 
(3) has a through hole between the leg portions into which the shaft is inserted, which 
while not shown in Heyl, one of ordinary skill in the art would expect to have a gap 
therearound as shown in Deininger (Fig. 1). Further, the main hydrostatic bearings of 
Heyl have a larger effective surface area (as shown in Fig. 4) and are closer to the 
through hole. 

15. Regarding claim 5, as taught by Heyl, the first main and auxiliary bearings are 
communicated with one of the supply/discharge passages via a first oil passage (41), 
while the second main and auxiliary passages communicate via a second oil passage 
(42). 

16. Regarding claim 6, as taught by Heyl, the diameters of the passages (41 , 42) 
inherently constitutes a throttle common to the first main and auxiliary bearings on one 
side, and to the second bearings on the other. These throttles will adjust, i.e. limit, an 
amount of pressure oil which can be supplied to the bearings. 

1 7. Regarding claim 7, as taught by Heyl, the diameters of the secondary passages 
leading from the main passages (41 , 42) to the bearing pockets impose separate and 
discrete limits on flows to each particular bearing, thus providing throttles as claimed. 

18. Regarding claim 8, as shown in Fig. 4 of Heyl, each oil passage (41 , 42) has 
smaller passages branching therefrom to each of the hydrostatic bearings respectively. 
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Since these are along an extent of the passage leading away from the point at which 
each passage communicates with the supply/discharge lines (left for 41 , right for 42), 
they are deemed to satisfy the language of the claim. 

1 9. Regarding claim 9, as discussed above, the diameters of the main oil passages 
(41, 42) and of the secondary passages connecting the main passages to the bearing 
pockets each constitute their own respective throttling constraint on the pressure oil 
supplied to the bearing system. 

20. Regarding claim 1 0, Heyl teaches that either of the supply/discharge passages 
may be a feed line (col. 2, In. 11-20), which one of ordinary skill in the art would 
appreciate implies that the swash plate must be displaceable in either angular direction 
from its zero point. 

21 . Regarding claim 1 1 , Deininger teaches a regulator (2) in the form of a servo 
valve (24) having a spool (25) within a control sleeve (26) adapted to supply the tilting 
control pressure (col. 3, In. 20) to the tilting actuator in response to an external 
command signal (col. 6, In. 28-29), and a feedback mechanism (33) adapted to feed 
back the control sleeve of the regulator according to a tilting movement of the swash 
plate, where the feedback mechanism comprises a conversion mechanism (33) which 
converts tilting movements of the swash plate (5) into axial displacement indicative of 
the swash plate position, and a displacement transmission member (70) located 
between the conversion mechanism and the control sleeve (26) to transmit the axial 
displacement to the control sleeve. 



Application/Control Number: 10/588,497 Page 7 

Art Unit: 3746 

Conclusion 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Philip Stimpert whose telephone number is (571)270- 
1890. The examiner can normally be reached on Mon-Fri 7:30AM-4:00PM, EST. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Devon Kramer can be reached on (571) 272-71 18. The fax phone number 
for the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

/Devon C Kramer/ 

Supervisory Patent Examiner, Art 

Unit 3746 

IP. S.I 

Examiner, Art Unit 3746 
30 September 2009 



